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• ABSTRACT 

^- Tlirs- •^irn'strtiCr-tion^l modular unit with instructor's 

qui'de provides m.aterials on im|j)ortant aspects of one x>f the major 
systems of the human body--the digestive system, Its^ purpose is to 
introduce the student to the structures and functions of the hum^n 
jdigestive *fiystem--and the interrelati onshipsgrof the two--ar.d to 
fa milialrize the student with some of the terms and concepts necessary 
for an understanding of the digest ive, system*- The modular unit- is 
made up of several components: a pretest; four instructional modules 
with objectives^ informative material s, and corresponding post^tests; 
optional activities tor the st udents ; . and a .glossary of terms used in 
the uftit4 Topics covered in the* modules include an introduction to 
the digestive system^ alimentary tracts accessory organs^ and th^ 
utilizationl of food, Tht^ ins tructor* s • guide provides sugges tion^p f or . 
effective ude of the materials, including descriptions of each • 
component^ use of the components^ scoring the post-tests, and answers 
to the post^-t^sj;s. Three additional modules on the respiratory' 
musculoskeletal, and circulatory systems are available fe^parate^y 
(see Note) • (5fLB) • ^- ' * ^ 
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An understandjing of basic humaii anatomy and physiology is essential to any 
person preparing^ to enter a health occupation; Thi^ instrucltionat unit is det^igped 
to ihtroduce you to the structure? and functions of the . human digestive 
system^and the interrelatioqshipe of the two^-and to famillaptee you with some 
of the terms and concepts necbss^y for an understanding of the digestive syste.n* 

This unit, consists of a pretest; four rpodulbs v^lth their optional sctivitips 
and post-- tests; and a^ qlossarV^ of terms. 

Begin this modular, unit by taking the brief pretest at the front of the 
booklet. The pretest is for yfaur use only, to givp you an Idea of what. Is included 
In this unit, and to glVe you. an indication pf the^ireas within the unit to which 
you should pay special attention (perhaps by working on the optional aQttvitiis)* 
When you have completed the prets^t, turn to the answers in the back (page yd) 
to check your own score. You will not bA gra«^ed on the pretests ^. ^ 

Next, read through) each of the modules (Introductioh to the Digestive 
System, Alimentary Tract, Accessory Organs, and The Utilization of Food) artd 
in>)estigate any of the optional activities that may be helpful or interesting to 
you. The optional activities will help yoa learh-ci^ore about some of the material 
presented. ^ • , — 

At the end of this unit (page 35) is a glossary whigh provides you with brtef 
deflnltionsjof many of the terms used In the, modules. 

Upon ciompletion of each modulet you should be able to demonstrate an 
undersfcanding of the material presented, by your performance on the post-test. 
When yoii have finished a module and feel that you understjtlpti the Information in 
that module, take the t>ost-te8t that follows It. Write down your answers on ONE 
piece of paper and pass it In to your instructor, wh© will give you your grade. 



PRETEST 



Which o/ the following is a part of the digaaj^ve system? 

/ " - ■ 

. A. . bpnes 

^itomach 
dlaphragnv^' 

■ ■ y • I 

The breakdown of food into substances which can be used by the body iti 
called: 

a! digestion. 

\ contraction. 
C* eliminttlon. 

D* fnetabollsr^Tr * 



Which of the foUdWing is a passageway foi; both food and air? 

1. > ■ 

A. lungs ^ ' ' 

B» ' etophagus 41^" ^■ 

C. pharyn>i^ 

D. trachea 



After passing through the esophagus, food empties Into the- 



The 'actual digestion and absorption of most of the food In the body is 
completed Ih what^ organ? 



Incl«(jr«t canines, and molars are exam{^Jes of which of the following? 



A. bones 

B. teeth 

C. cells 




Which of the following organs produces Insulin? 



A. liver 

B« appendix 

C« pancreas 

D. Intestine 



The mechanism which moves mateHals through the alimentary tract is 
A* osmosis. 

p. phagocytosis. / 

C. peristalsis. 

D. oxygenation. * - 



The primary function of bile Is to aid In the absqjpptlon of: 

A. fats. ^ , ^ 

B. hormones. 

C. ^ucose. 

D. protein. 




The 



major function of t^he absorption process Is to: 



A. remove metabolic wastes. 

B. get nutrients into the bloodstream. 
C trwisfer nutrients to the stomach. 
Q. remove water from body ceils. 



1-; \ ■ 



INTRODUCTION TO THE DIGESTIVE SYSTEM 



Goalu ^ 

— ' 

Upon completion of this module, you should be able to: 

-1. Identify the components of the digestive system. 

2. Describe the structure of the digestive system. 

3. ' Identify the functions of the digestive system. 



'^uch of the activity of our daily lives centers AroOnd the continuous, need 
ta_ppovldB food for our body tissues. The food you eat is processed by your 
digestive system to give you the energy needed to live. In some waya, the 
digestive system is like . a factory: in one door of the f acftory -come the ra>v 
materials needed to make whatever the factory produces. Inside the factory, 
workers i^e-ftR^Be materials to make their products; and, eventually, out the 
other doo^ of the fattory come the waste materials that could not be used. 
Without the raw materials, however, all work In the factory would stop. 

In the human body, cells are working all the time, growing and repairing 
themselves, plH3duclng heat and energy, and taking part in all the normaji body- 
functions. To do all this, the cells nxjst be furnished with a constant supply of 
nutrients, or materials. to work With. These art not available within the body but 
must be obtained from food, the raw materials supplied to the "factory." 

Food Is taken In at one end of the digestive system; then the "workers" 
break It down to maksi products— proteins, fats, and carbohydratBS-*-that are 
usable to the rest of the body cells? and. the waste materials— those parts of the 
•food which are- not usable— are ellnilnated through the other end of tf^systeVn. 



JTRUCTURE OF THE PIGESTIVE SYSTEM 



At one and of ^he systam, which la like a Jong tube running through the 
body, ii the mouth (whert food la taken In); at the dther end Is" the anua (where 
waato materlala are. alimlnatad). The dlgeatlve system is made up of twd^ main 
components, the alimentary tract and the acceaaory organs. The organs of. the 
alimentary tract make up the long tube. They are the oral cavity, pharynx, 
asophagua, stomach, and Intestine, which includes the rectum and anal canal.' 
Several accessory organs, while not strictly part of this tube, aid In the functidhs 
of the alimentary tract. These Include the teeth, salivary glands, liver, 
^gallbladder,' and pancreas. ^ ' ■ > 

Figure 1, on the next page, shows the organization of the digestive systemx 
the orgsvis of the alimentary tract and the accessory organs. Each organ of the 
system makes a unique contribution to the functionj*^f the system as a whole. 



FUNCTIONSOF THE DIGESTIVE SYSTEM \ 

The complex stcucttires and actions of the digestive system fulfill three 
basic functions: digest lon» absorption , and . elimination. First is digestion, which 
is the proceas of breaking down food into pubstandbs that the body cells can use. 
Once, the food is digested. It ia ready to be absorbed. Abso^^Jtlon is the second 
function of the system. 'This is the process of getting the nutrient materiala 
from irt'al^ the alimentary tract (where they are not yet available for use by 'the 
body) Into the bloodstream, which 'will trana(port'*them to areas where they are 
either utilized or stored, ^4ot everything Is absorbed; some elements of food 
cannot be digested qr utilized, and must be ellmlnat<»d from the body. 
Elimination, getting rid of the foodHs unusable components, is the third function 
of the digestive system. 

The walla of the alimentary tract from the esophagus down through the 
anal banal are made, up of several layers that are the same throughout most of 
th* system. Each layer has a different function. The innermost layer is a 
mucous membrane that lines the entire system; this membrane constantly 
producea mucua, a thick and tticky subsdnce which coats the tract and helps to 
protect, moisten, and lubricate the entire systetn. The next layer is made up of 

connective tissue. It supports the. mucous membrane and also contains 80|Tie of 
the nerves that supply the digestive system. The rest of the nerves are co^alned 
in the third layer, which ia a double layer of muscle tissue. Most of this niuscle 
is smooth (Involuntary) muacle, except in the mouth, pharynx, and esophagus. 
The outermost layer of thfc tract organs is ^ough connective tissue which serves 
to keep the shape of the system, to anchor dr suspend each prgan In its proper 
place; and to protect it from tearing "or rupture. 

' » w ■ 
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0«AL CAVITY 



TRACHCA 



LIVER- 



GALLBLADDER 



ASCENDING COI^ON 



CECUM 



APPENDIX 




SALIVARY GLANDS 



PHARYNX 



ESQPHAGUS 



STOMACH 



PANCREAS 



0U0D6NUM 

TRANSVERSE COLON 



ILEUM 



DESCENDING COLON 



SIGMOID COLON 
^ RECTUM 

— '■ anJs 



erJc 



Ftgura 1. Tht Oigtttive System 

V 



bptional Activitio8 



• View • film or fllmstrlp on the human dilative system. 

• Find out about intravenous feeding and how It compares to the -functions 
of the digestive syste^* - " 



4*- 
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^ ^ INTRODUCTION TO THE DIGESTIVE aVSTEM 

Poat-Test 

- ■ ■ ■ ■ ■■■ I ■■ ■ .-fk 

I 

Match the part3 of the digestive system (A-G) to their names below by 
putting the correct letter on the line In front of the name. (One of the 
letters will not be uaed*) 




lapge Intestihe 
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2. rood is first taken Into the body tljnbugh this 



-3. The two major divisions of the dfgestiv© system are the: 

A* stomach and large intestine* 

B* alfmentary trac^ and accessory organs* 

C. liver and gallbladder* 

O. ascending colon and descending colon* 



4. The Innermost tissue layer of the alimentary tract Is: 

A* connective titoue. 

B* mesentery* 

C* muscle* \ 

D* mucous membrane* 



5* The process by which the bloodstream receives nutrients, ffom the 
alimentary tract is called: 



A* ingestion* 

B* catabolism* 

C* siSsorption* 

D* conduction* 



6. What are the three main functions of the digeeflye system? 







ij. 
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alimentAry tract 

* ■ 



Goals 



Upon completion' of this module, you should be able to: 



1. Identify the brgans of the alimentary trfict. 

2. Describe the strudtLurcM of the alimentary tract organs. 

3. Identify and describe Che functtOns of the alimentary tract. 



As food travels through the ^d^mervtary. tract, It" passes through siiirar^ 
different organs. Although all are parts of the "tgbe," each organ Is quite 
dlstlnctt 



ThjE PHARYNX 



_JP^xi<i enters the digestive system (ingestion ) through the mouth, where It is 
ground up by the teeth and pushed by the tdngue Into the pharynx . This' Is a 
cavity or hollow structure, extending from behind the nose and mouth Into the 
throatl . It is quite muscular, which-. Is Important to Its function: it pushes the 
food down from the oral cavity Into the re«r of the afmentary tract by the 
action of swallowing. # ^ , » 

> • - 

Actually, the pharynx serves as a link betweeh two different systems: the 
nose and trachea of the respiratory system and the mouth and esophagus of the' 
digestive system. Bedause both foo^ and air travel thrbugb the - same passage, 
materials Intended for the digestive system could easily work their way into the 
respiratory system—with uncomfortable or dangerous results—were it not for a 
safaguarding device at the bottom of the pharynx. This device Is the epiglottis, jp 
fiaxibla fold of cartilage " of ten described as leaf-shaped. The epiglottis shal* 
dqwn to seal off the respiratory passageways when food is swallowed^ this action 
kcleps food and fluids from "going down the wrong lube" by channeling them into 
tna proper pathway. 



THE ESO^^HAGlUS 



Th0 proper pathway for food is the esophaqutu It Is about 10 {riches l^n^ in 
Ml laduit, arvi axtencis down the neck behind the trachea to link the pharynx to the 
stomach. TNi esophagus is also musqular afl'd oan expand to accoimnnodate a mass 



of swallowed food. 



r 



THE STOMACH 



The main process of digestion begins with the organ connected to the end 
of the esophagus, the stomach. This is a bag-like, hollow orgdn, shaped like a 
comma (f). It ia posi^onod beneath the left side of the diaphragm, partly 
shielded by the lower^ edge of the ribcage, with its tail curving toward^e 
midline of the body. *It is held in place in the Abdomen by a layer of tough 
connective tissue, called mesentery, y^hich also supports other organs of the 
alimentary tract. The stomach is constructed of the same layers as the rest of 
the tract, but it also has, millions of gastric glands lying in the mucous^ 
membrane; These are clusters of cells which secrete gastric juice, a watery fluid 
containing hydrochloric acid and digestive enzymes. Gastric juice is necessary 
for, the stomach to fulfill Its major function: to initiate the digestion of food. 
When a mass bf food passes into the stomach from the esophagus, the stomach 
releaser large quantities of gastric juice into the mass. Then, by the action of its 
muscular layer, the stomach chums the food and juices around to break up and 
thoroughly mix the stomach contents. • Th«t resulting liquefied mass is stored in 
tN? stomach i^ntU it is ready to pass into the small intestine. The stomach can 
hold up to three pints of this material, which is called chyme. 



THE ^MALL INTESTINE 



The small intestine connects to the end of the stomach and coils and curves 
through the abdomen. In strupture it resembles a convoluted, or twisted, length 
of gardph hose, about one an^ a half inches in diameter and about 12 feet long. 
The inner layer or mucgus membrane of the small intestine Is slightly different 
from the mucous merrtwsfirje of the rest of the system; not only is it pleated and 
folded, but also it pouches out In millions of microscopic, finger-like extensions 
called viili. ' ^ . . 



The folds and villi, like the colls of the small intestine, are structural 
features that help this organ fulfill Its function. Convolution^ permit a lon^ tube 
to^ packed Into a small space— In this case the abdomen; the pleats and folds of 
the Inner layer of this tube add further to the Inner surface "ar^a* silnall 
Intestine must have aa much.^rface area, as possible to function propjsrly, 
becaUae it is ir^ this part of the alimentary tract that most of the digestio|i and 
absorption' of food takes \place. A vastly Increased surface jarea (the small 
Intestine contains about 100. square feet of absorptive surface) allows for more 
thorough digestion and absorption. ' . ^ 

The small intestine hin three sections. Thirst is the duocbnum t "which Is the* 
section, about a foot long that connects to the stomach. Next is the 
four- foot -long iejunum ; then the jjfeurn, which e?<tends about seven feet before 
emptying into the large. iptestine* ^ 

\ 

V 

1 

THE LARG^ INTESTINE . , 

The large and small Intestines join In a T-intersection. One bar of the"'"T" 
is a pouch called the cecum . From the cecum rises' a small worov-like structLfre 
called the appendix, which is interesting because It has no known function! The 
opposite barv^f the "T" leads to thfe rest of the^ large intestine, so called because 
its twQ^and-a*half-inch diameter is greater , ^han that of the small Intestine. 
From the point where It joins the Ileum, the large Intestine ajcends up the right' 
side of the abdomen ( ascending colon ), crosaes over (transverse colon ), descends 
down the left sldp (descending oiop ), then returns to the central lower abdomen 
where the sigmoid colon leads into the reotum and th%mu8cular anal canal. The 
anal canal la the last portion of the digestive system. From cecum to anal canal, 
the large Intestine is about five feet long. % 

Unlike the small intestine, the large intestine has no villi, but lt*Joes hpve 
a groat number of mucous cells. This is because the fuhctidna of the two 
iriteatinea dre different: the large inj;^Btine does not contribute to digestion at 
ali, 4ince almost all uaahle materials have already been absorbed by the small 
intestine. Instead, the large intestine . absorbs water , from ttie m|Mt of unusa(;)le 
material; ti\is process compacts the material into feces, which tivo largp intestine 
thert stores untlHpnough material has collected to cause its ellfnination from the 
body. The fecesj waste material left over from the f oodyhtroduced into the 
system through the mouth, passes down the rectum, througn the anal canal, and' 
out of the body through the anu84 
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Optional Activities 

» Take apart an anatomical moflel to see exactly ,hpw the organs of tha 
digestive lystanri fit togetVier artfd ho^ they fit into the body. \^ 

a -Examine cross-section slides of the stomach and intestines to try to 
; identify the special features of the layers (for example, the villi). 

• On a moddl qr anatomicil chart of the body*9 main organa. Identify the 
or^an9 of the dlgettlve system* W 

• Find out what scientists thinK about wh|^ we have an appendix. 



ALIMENTARY TRACT 
1 *' - Po«t-Te8t 

! 



Thp functibn of the appendix la: 

A. absorption* 

B. phMgocytosis. 

C. digestion, 
unknown. 



In swallowing, the tongue pushea food from the oral cavity In^ the 



The fold of cartilage which prevents food from entering the lungs Is called 
thet , 

I 

A. esophagus. 

B. epiglottis. 

C. trachea. 

D. colon. 



Food entering the. body Is ground up In which area? 

A. oral cavity 

B. pharynx 

C. esophagus 

D. . larynx ^ ' , • 
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The esophagus hu the* ability to: 

A« produce digestive enzymes4 

B. expand to accocnmodate food. 

C* transport o?(y^iEMi to the lungs. 

D« transmit nerve Impulses. 



Which of the following l« found In the oral cavity? 

« 

A. glottis . 

appendix ^ 
Q- villi - ' 

O, tongue ^ 



Which of the following is secreted by the stomach? 

A. hormorlee \ 

B. glycogen v 

C* insulin ^ ' * 

D* gastric juice 

The stomach l|^lc/?n place in the abdomen by the: 

A. cecum. 

B. lungs. 

C. mesentery. , 

D. ribs.' 



Which of the. following best describes the appearance of the stomach? 

A. a'lubQ^ approximately Inches in diameter 

B. a(p6g-lIkW, hallow structure 

C. a round, kr]^ organ . ^ ' 
O. a srpaiyred, oval orgcn (J 
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IQ. ' When food roaches the ttomech It !«► nrtlxed with digestive juices to. form a 
liquid masa. This mass la ^ailed^ 



A, chyme. 

B. gastric julceu 
^ C;" mgcus; 

1 D. hydrochloric acfd. ^ 



{ . 



11. The stomach chumi food and Juices together tot 

A*, prevent Indigestion. 

B. complete digestion. 

C. mix them thoroughly. 

D. produce enzymes. 




12. The flnger-llke ext«5g|P>ns on the Inner surface of tfie small Intestine are 
called 



13.'# The main purpose of the,m«iy folds on the Interior of the vnall Intestine 

is tot • . 

t • ■ 

A, increase the surface area for absorption. 

8. slow down the rate at which food passes through. 

' C. produce bile and digestive enzymes. 

. D. allow fdr the tube to expand. 



14. What are the three sections of the small Intestine? 



lu 



V 
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15. The laat portion of the digestive tract in the: 



A* stomach. 

B. cecum. 

C. anal canal. 

D. descending colon. / 



16. Whl6h of the following la absorbed In the large Intestine? 

protein 

B. fats 

C. carbohydrates 

D. water > * 



17, Solid wastes are compacted and stored temporarily In the 



\ 



18. . The pouch of the large Intestine that the appelndlx arises from Is the: 

A. Ileum. i 

B. cecum. \ 

transverse colon. ^ ^ 

rectum. 



> 
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'v ' . ACCESSORY ORGANS , 



Goals 

Upon completion' of this modulo/yo^hould bef able to: 

1. Identify the acceseory organs of the digestive systenn. 

Z. Describe the structures of the accessgypy organs pf the digestive 
system. ^ - 

3. Identify and describe the functions of the digestive accessory organs. 

J . ■ 



Several organs of the body that are not part of the alimentary tract also 
contribute to the* digestive process. These are the digestive accessory organs. 
Some of these accessory organs are located in the mbuth. They assist in 
inqeetioih , the first step necessary for the digestive process.* In the lowisr part of 
the tract ace accessory "organs that produce secretions or fluids which empty into 
the qastrointestfnal system (stomach and intestines) through small tubes or 
ductsT These fluids are vital ty digestiort. ^ , 



ORAL CAVITY ' ' , 

Accessory organs located in the mouth or oral cavity and throat are the 
tongue , teeth, and a<ilivary glands* Anchored to the bottom of the mouth, the 
tongue has il rough surface and is very muspular, aspects of its structure that 
make it efficient in manipMlating food Within the mouth. The tongue pushes food 
to the teeth to be chewed and then propels it bac^ to the pharynx to be 
allowed. _ 




The teeth are responsible for breaking down food into small piecee which 
can tlien be sent through the esophagus into the stomach. They . are rooted Into 
the jaws and further secured by the gums (which are par^ of the mucous 
membranes of the oral cavity)'. *The visible part of a tooth, the crown, 4s coated 
with a substance called enamel. Enamel is even harder than bone; this helps it 
withstand the constant grinding of tooth on tooth that occurs in chewing. 
Chewing, of course, Jis the main function of teeth. ^ » ' 
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Different typefb of teeth are structured to perform the different types of 
cfiewing necenary to break down the ^ many kinds* of food that we Ingest. 
Incisors, those teeth at the front of th^ mouth, are shaped to cut into food by 
biting. The canine teeth beside thti Inclsdrs are Ideal for tearing off food that is 
difficult to biteV Bicuspid and tricuspid molars, the Jteeth farther baok along the 
jaw, have larger surface areas 'suitable for qrindlng of food; the most thorougn 
chewing Is dohe with these teeth. ^ . ' ^ 

As the food In the mouth is ground into smaller partlclea, Itjs mfxed with 
an acidic watejry fluid called s^4Iva. This fluid binds and moistens the ground 
food, making It easiiir to swallow.. Saliva )also contributes to the digestive 
process because It contains a digestive enzyme that breaks doy/n carbohydrates. 
Thus,^ to a small extent, food entering the stomach has been digested by the 
action of the saliva. 

Thi^e salivary glands secrete this fluid. The sublingual gland lies under the 
tongue land produces the mucus componept of saliva. Below and slightly to^the 
rear of the aubllngual gland Is the submandibular gland , which produces salivary 
fluid and digestive enzymes. Located at the sides of the jaws just In front df the 
oars are the parotid glands, largest of the salivary glands, which produce all 
three components of saliva. These glands connect to the oral cavity by way of 
kmall ducts, all of which secrete saliva Into the mouth. 

Food moving ,from the pharynx through the digestive system is not ^affected 
by the action of accessory organs again until it reaches the small intestine. In 
the lower part of the alimentary tract, the liver, gallbladder, and pancreas 
become Important to the process of digestion, s 



GALl-BLApDEK 

The gallbladder is a small sac attached to and lying beneath the liver. It 
atoree and concentrates bile , m substance produced by the liver and necessary to 
the absorption of fats. Bile drains fnto the gallbladder thr&ugh ducts; the 
gallbladder stores it until food moves into the jimail intestine; at which time the 
gallbladder seqds bile into the intestine by way of the common bile duct. 



UVER 



Bile is only one of the substances produced by the liver, the largest gland in 
the body. The liver is indeed large: it weighs three to four pounds in an adult. It 



Has against tt^ diaphragm in the upper right area of the abdoment reaching well 
up under the ribs; its iower edge extends just below the bottom edge of the right 
ribcage. The liver is ^divided into lobes and anchored to the diaphragm and 
abdominal wall by toygh; ligamehtn. There are two major lobesycihe le^t lobe and 
.the larger right iobe,S<hich is further divfded Into two minor Ibbes. The right 
and left hqpatic ducts are tubes which drain the lebes df bile and join become 
the commort*bile duct, which leads' from the liver and the gallbladder to the small 
intestine. 

The liver serves a number pf^^nctions, among them the storage and 
filtering q1 bfood and the recycling of components of re<l. blood cells. Its 
functions within the gaiistreintestinal afystem Involve production of digestive 
secretions^ mainly bile, and storage of dfgested nutrients. It \ also helps remove 
harmful substances from the blood through a process ca(led' detoxification 
(removing poisons)^ Materials processed by the liver lure brought into^the organ 
by way of the hepatic pprtjBil system . CapiUaries linlrtg the small intestine drain 
into the portal vein, which then drains into a network of blodd vessels--the 
hepatic system^in the livefr. Blood passing through this. system, having ^sorbed 
the products of digestion, is loade(j^with nutrients. Some of these (especially 
sugars and vitamins) are converted Into storable form and held by the liver unt41 
needed by t\jm body. 




PANCREAS 

LlUe the Uvef, the pancreas la a gland linked to the alimentary tract by 
ducta. It l8 much smaller than the Uvpr ^It weighs only about three ounces) and 
lies In the back of the upper right aboomen behind the stomach. The pancreas is 
essential to digestion because it produces quantities of digestive enzymea which 
form the pancreatic juice. • This juice drains Into the small intestine where, 
together with intestinal enzymes, it is responsible for ^e major digestive action 
of the small Intestine. 

Another function of the pancreas is to produce hormones which determine 
the liver's rate of sugar (glucose) storage and affect the body's utilization of 
some of the products of digestion. The best-known of these hormones is insulin, 
which determines the amount cjf glucose available (n the blood for use by the 
•body's cells. 

Figure 3^ on th* next page, shows the structures of the accessory orgjEuis of 
the digestive system. * 
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Opttdnal Activities 



• Examine a^hole ca^fs liver for lo^es, ducts, and ligaments. 

a Examine a model of human taeth. Try, just by looking at them, to figure^ 
out what type qf chewing they are structured to perform. 

a Find out what kinds of food stimulate more saliva than others, and why- 

a Find out what gallstone$ are an<< how they form. 

a Find out about the role of Insulin In diabetes. 



3 ' 
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ACCESSORY ORGANS 
Pcwt-Teet ] 



Which of the following is an acceSory organ of the digestive system? 

A. salivary gland 

B. thymus . ^ 

C. kidney ^ 
O. pituitary gland 

\ 



The largest gland in the body is the; 

A. parotid gland. 

B. . stomach. ^ 

C. liver. 

D. thyroid gland. 



The pancreas is at - ^ 

A. part of the alimentary tract. 

' B. digestive accessory organ. 

C. type of protein. 

, D. producer of vitamins. 



- The small organ that Is attached to tha liver is the: 

A. epiglottis. 

B. cerebellum. 

C. - parotid gland. * 
O. gallbladder. 
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The liver Is divided Into major secyons which are called 



Saliva contains an enzyme which breaks dovypi 

A. protelh. 

B. fat. 

C. vitamins. 

O. carbohydrates. ' 



■ 1 



f 



The galibtadder storea which of the following? 

{1,- 

A. pile \ 

B. 'jpancreatic juice ' 

C. hydrochloric acid , ^ - 
gastric juice 



The organ capable of detoxifying pol«onou« substances In the bloodstreann is 

the ' ^ ■ . 



Name the three pairs of salivary glands. 



2o 
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' 10. The tube that transports digestive juices from the liver and gallbladder to 
the soiall intestine is the: 

A. esophagus. 

B. common bile duct. 

C. hepatic portal system. 
O. pancreatic duct. 



I 







i 
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*^ THE UTIUZATKDN CDF FOOD 



Goals 



Upon completion of this module, you should be able tot ' 

1. Identify and describe the processes of mechanical digestion. 

2. Identl'fy and describe the processes of chemical digestion. 

3. Describe the processes of absorption and metabolism. 



As you learned earllerv the purpose of the dlgestlvis s)(|tem is to make the, 
necessary nutrients available for use by the body's cells.' In oWer to convert food 
Into the materials that can be used In the processes of metroollsm , the sum of all 
chemical reactions In the body, the digestive system must reduce the food to its 
essential components. Jhifi tasic Is accomplished by two different methods of 
digestion, mechanical Mid chemical. 

- , \ 



MfeCHAlsaCAL DIGESTION 



Mechanical digestion is the process of physically breaking down food from 
It* original form Into pieces that are small enough to be digested chemically, ehd 
the process of moving these materials through the alimentary tract. Mechanical 
digestion begins in the process of Ingestion with th* first bite and the chewing 
that follows. Chewing is the most efficient' form of mechanical digestion, as It 
rapidly and thoroughly breaks food Into very small pieces; In this way chewing 
rnakes the food accessible to the digestive action of the saliva, and small enough 
to pass through the eeophagus. The next, step In mechanical digestion Is 
swallowing, which compacts the food Ipto a bolus or mass of food, and regulates 
the amount of food that enters the stomach at on* time. 

\ 



V 
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The bolut travels through the esophagus, propelled by a series of muscular 
contractions called perlst^sisi the tract st^ueezes the food toward the stomach 
a^^m!i4 thitwgh the rest of the allmentdry tract by alternately relaxing and 
cbntf acting to force the bolus through the system. Peristalsis Is the mechanism 
that moves food through the system for digestion, and is responsible for the 
churning action of the stomach which breaks apart food masses and mixes them 
with gastric juice. Peristalsis Is accomplished by contractions of the smooth 
muscle layer of the alimentary tractjit occurs from the esophagus to the anal 
canal. Peristalsis is also partially^'tWponslble for defecation , the elimination of 
solid waste matter from the body. 



CHEMICAL DIGESTION 



Mechanical digeaffipn prepares the food for the major digestive process, 
which la chemical. DifWrent chemical outdistances in the stomach and smaii 
intestine help to digest each of the nei^ssary nutrients (proteins, carbohydrates, 
and fata). The stomach is responelbie for the initial digestioh of proteins; 
hydrochloric acid produced and secreted in the stomach begins splitting protein 
molecules. Larg^ chunks and moiecuies of proteins are chemically spilt in the 
stomach into smali chains of amino acids. (Amino acids are the basic building 
blocks of proteins.) The stomach walls^ which like most tissues in the body are 
made of protein, have to be protected from being digested by the 
protein-splitting enzymes produced In the stomach. ^ This function Is served by 
the mucous membrane lining, which not only coats the Inner walls of the stomach 
with a protective covering of mucus, but also neutralizes the acid nedr those 
walls, rendering the enzymes Ineffective at the wall surface. 

In the small Intestine, both pancreatic juice and intestinal juice help to 
complete the digestion of protein. The now small chtalns of amino acids are split 
into Individual amino acids, which can then be used as needed by the body's cells. 
Intestinal and pancreatic juices also help digest carbohydrates and f^ts. 
Carbohydrates, which are made up bf complex sugars, are brokdn down to some 
extent in the stomach. The remaining carbohydrates are split into complex 
sugars, by the pancreatic juice, and then split into, simple sugars (the basic 
building blocks o* carbohydrates) by Intestinal enzymes. These si^nple sugars are 
the units used by the ceils. 

Fats, which are made up of large molecules, are broken into their basic 
units by. pancreatic juice In the small Intestine.' Fats tend to clump^ together, and 
ace somewhat difficult for the enzymes to digest. Bile, however, separates the 
clumps of fat molecules,^maklng It easier for the approprl8^|:d enzymes to act on 
the fat molecules. Fats can then be broken down Into their basic bulldlrtg blocks, 
fatty acijjs. 
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ABSORf^>TION 

Absorption Is th« last step, necessary to making nutrients available for 

cellular utilization. Nutrients must be transported to the cells by the 

bloodstream; absorption is the process by which nutrients enter the blood. The 

end products of digestion are simple and small enough to pass through— c» be 

actively carried through— the wails of the gastrointestinal tract and blood vessels 

into the bloodstream. Littftj absorption occurs in the stomach bebause at this 

early stage of digestion the nutrients are not yet broken down into absorbable 

unitsi only water and some single sugars 'are absorbed in the stomach. 

■ ■» . A 

The major absorption of nutrients , occurs in the small Intestine, which is 

also where most of the digestlbn takes place and where the end results of 
digestion, the basic building blocks needed by tl* cells, are- produced. Absorption 
in this area of the gastrQintastinal tract takes through the greatly 

increased surface ar«f provided by the villi. The small intestine leaves little to 
be absorbedf and what it leaves is mostly fluid waste. The large intestine, with 
only this material to work with and with no villi, absorbs watar to compact the 
waste. Simple sugars, amino aclfds, and fatty acids pass through the thin wall^ ot 
the villi and Into the blood streafD through the walls of the capillaries which are 
arrtfiged in a dense network around the outside of the intestinal walls. 



USE OF fsJUTRIENTS 

« 

Once in the bloodstream, the nutrients have undergone the complete 
dlgsistlve process «id are available for use by the body cells. The iells utrnze- 
the nutrients in their normal metabolic processes, or the procisssM/of releasing 
and consuming inargy, growing and repairing tissue, and fulfilling their x)wn 
special functions wlthih the body. The jarocesses that produce energy use fatty 
acids and simple sugars as "fuel," Amino acids are sometimes converted ipto 
molecules which can be uqpd to fuel the energy-producing cyples. However, 
amino acids are primarily used by cells for tissue growth and repair. Amino acida 
combine to manufacture proteins required by the body to form enzymes, tissues, 
hemoglobin, and other necessary substances and structures within the body. 

Pjoteln is the basic structural urtit of the body, accounting for alntost 
one-fifth of total body weight. Fats and carbohydrates are the fuels of the body 
which provide the anergy to support life. These, materials cannot be utilized in 
their original form but must be broken down and converted into forms that the 
body's cells can use. Thus the digestive system takes foodstuffs into the body, 
breaks them down into components the body can use^ transports them into the 
bloodstream, and eliminates materials which aranot usable. 
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Optional Activitiea 

4 

• Invite a nutritionist to lecture on the topic of balancing a dtet to include 
the proper proportiopt of proteins, fats, ,and carbohydrates for optimum 
energy production and tissue growth and repair. 



a To visualize how bile acts on fat within the small intestin|9, try to \ 
dissolve a lump of soft butter In water without the action of any other 
substance. Then add detergent, which acts on fat In much the same way 
that bile acts on fat, and see what happens. 

a Compare the absorptive capabilities of a linen towel and a terrycloth . . 

towel to see the difference made by the intestinal villi. 



a If you can obtain some solutions of digestive enzymes, /compartj the 
length and effectiveness of chlemlcal digestion with and without the aid 
of mechanical digestion. Place different kinds of food, chopped and left 
whole^ Into the enzymes, and compare the fesuits, 

a Coihpare the mechanism of^'^rlstalals to the motion of blood flow 
throiigh the body. 

a Try to complete the word maze on the following page. It uses some of 
the terms that you learned in this unit. 



3x 
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WORD MAZE 
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Find th© following tdrmt in thi« maze by circling the words. They may appear 
frontwards or bacl<wardt, vertically, horizontally, or diagonally. 



absorption 

appendix 

bile 

bolus 

ingestion 



liver 
mucus 
' pancreas 
peristalsis 



pharynx 
rectum 

stomkch 
villi 
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THE UTILIZATION OF FOOD 
^ • Poit-Test 

-1- 

What am the two main types of digestion? 

/ 




A bolus is at ^ 

A. blockage of ths common bile duct. 

B. imail.mass of food. 

C. building block of proteins. 

O. nutriert necessary to body cells. 



Which of the following is an important element of mechanical digestion? 

A. Shewing 

B. splitting of proteins 

C. secretion of bile ^ 

O. absorption - 



The elimination of solid waste matter from the alimentary tract is called: 

' A, digestion. 

B. absorption. 

C. metabolism. 
De defecation* 
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The w«ve-Uk9 contractions that movo materials through the dlgostl 
system are part of the process of 



Whera does pcuristalsrs occur? 

A. from the liver to the gallbladder 

B. oqly In the oral cavity 

C« from the esophagus to the anus 
D. only In the stomach 



Within the alimentary tract, proteins are broken down Into: 

A. . vitamins. 
B« water and potaMlum; 
C. digestive enzymes. 
O. amino aclds« 



Hydrochloric acid Is produced a(^ se^freted by what digestive organ? 



Simple sugars are the btjUdlng blocka of what food group? 




1 

What are the basic building blooks of fats? 




3 
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The chemical splitting of protein* tTegins In the: 

mouth, 
pharynx. 
. •aophagus* 
O. stomach. 



Nutrienta are absorbed in the small intestine by the: 

A. smooth muscle. 

B. appendix. 

C. villi. 

D. mesentery. . , 



The sum of all of the chemical reactions in the body Is called 



The baaic fuels for cell functioning are: 

A. proteins and lipids. 

B. fats and enzymes. 

C. carbohydrates and hormones. 
O. fats end carbohydrates. 

I 



The body uses amino acids pclmarlly for: 

A. tissue growth and repair. 

B. fighting disease. 

Ce transporting oxygen in the blood. 
D. injitiating digestion. 
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Tha stom'ach it capable of absorbing: 

A. all basic nutritfnta. 

B. flbar and carbohydratss. 

C* only proteins and aiftino acids. 
O. only simple sugars and water. 



V 
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\ (GLOSSARY 



■beorptioni th« process of transporting nutrients from the digestive tract to the. 
bloodstream. 

accessory oroantt organs which aid in the' digestive process but are t^t part of 

the alimentary tract. 
alimentary tracU thw system of tubes through which food passes; the.mouth, 

esophagus, stomach, intestines, and anus. - ^ 
amino acidat the basic building blocka of proteins. 
anal canali the last portion of the alimentary tract. 
appendixt an appendage of the large intestine, function unknown. 
ascending colon; a portion of the large intestine. 

A. 

» 

bjlet a fluid secreted by the liver which breaks down fats, 
bolusi a mass of food. " 



canine teeth: teeth designed for tearing 

cecum : the area of the large intestine where it joins the sm^il intestine. 
chyme: liquid mass of food and digestive enzymes. 

defecation: the process of removing solid waste^ from the body. 
deacendiriq colon: a portion of the large intestine. 

detoxify: to remove polsonoiis substances from. ^ 
digestive enzymes: substances which help break down foods into more basic .' 
substances. 

duodenum : the first pdrtion of the small intestine. 
enamel: the hard outer covering of a tooth. 

epiglottis: a fold, of carjtUage which gparda the opening of the tractiea* ■ 
esophagus: the portion of the alimentary tract which extends Trorfi the pharynx 
^ t o thie stomach. ' ^ ^ /• 



fatty acidat the basic tniil ding blocks of fat molecules. 



feces: solid waste matter. 



gallbladder: a digestive accessory organ which stores and concentrates bile. 
gastric: 67 the stomach. ' 
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hepatic , duct : a duct leading from the Uver and joining the common bile duct. 
hydrochloric acid: a powerful acid secreted by the stdmach. 

incitorit teeth in the front of the moulh. ^ , 
incjeatlohV the act of taking food into the body. 
tnauHn : a hormone produced in the pancreas. 

Inteitinei the largest part of the alimentary tract; includes the large and small 
intestines; responaibla for digestion^ absorption, and eleminatlon of 
wastes. 



jejunum t the second portion of the small intestine. 



live n a digestive accesiory organ; the largest gland In the body, 
iobeti divisions of the ilver. 



meaentery : a fold of tissue that suspends tjw digestive organs from the 
' abdominal wall. 

metabolism i the sum of all the chemical reactions within the body. 
molarsi tKe rear teeth. , ^ 

mucogs membranet the inner lining of the alimentary tract. i 
mucust a thick fluid secreted by mucous membranes. 

oral. cavity: the interior of- the mouth. 

*. • , 

pancreapi a digestive acceaaory organ; manMfactures pancreatic juice and insulin. 
parotid gland: the uppermost salivary gland. 

periataliia: the wave-like motion Which propels materials through tjW alimentary 
tract. 

pharynx: ^the cavity behind the mouth, responsible for the act of swallowing. 

\ ' ' ' 

rtictum : part of the large intestine, di recti y\ preceding the anal canal. t 

saliva: a fluid secreted into the mouth by the salivary glands, cap*able of 

digesting carbohydrates. 
salivary glands: three pairs of glands which secrete saliva; digestiye accessory 

organa. 

stomach: a bagrlike structure responsible for initiating digestion. 
sublingual qla^d: one of the salivary glands. 
submandibular gland: one of the salivary glands. 



trantverte colon: a portion of the large intestine. 



villui (pl> vtllO t a finger-like projection from the mucous membrane of the small 
Intestine through which moat of the absorption of nutrients takes place. ^ 
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•38- 



ANSWERS TO THE PRETEST 



Question 



3 
4 
5 
6 
7 
8 
.9 
10 



Correct Response 

B 
A 

C 

stomach 
small intestine 

9 ' 

c 
c 

A 
B 
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INTRODUCTION 



Thea© Inatructlcxial modular units have been developed for the Pennsylvania 
Department of Education for use In vocational education programs. They were 
designed on the assumption that a basic understanding of human anatomy and 
physiology is essential to any person preparing to enter a health care occupatfon 
such as practical nursing, nursing assistant, medical assistant, emergency 
medical technlclMi, or dental assistant. Each of those modulai* units will cover 
the most Importint aspects of one of the major systems of the} human body. In 
the first four units the following systems will be covered: circulatory system, 
respiratory system, musculoskeletal system, and dlgest;ive system. 

This Instructor's Guide Is duslgne^ to provide suggestions to ydlJ on how to 
use a modular unit most effectively In your instruction. These recommendations, 
however, do not represent the only way to use these unltsi you may be able to 
devise mwe beneficial uses for the materials. j 



THE MODULAR UNITS 



Each modular unit is made up of several components: a^retest, four to- 
sev(^ Instructional modules with corresponding post-tests, optional activities for 
the students^ and a glossary of terms used in the unit. Each of these components 
has a specific purpose«nd Is organized in a specific way, as wjU be explained in 
the following sections. ^ 



Pretest 



4 

.After reading the preface, which Is^ simply an introduction to these 
Instrifetlonal units, a student working through a modular unit should first take the 
pretest. As its name Implies, this test Is' designed to be taken by the studftnt 
before beginning work on the materials contained in the unit. Its purpose is 
twibfoid: U) to stimulate Interest In the modular unit by giving the student a' 
preview of the topics covered, and (2) to. provide a means of se;f-dllagn6sls so the 
student mi^y Identify, based on performance on the pretest, thbse areas>of the 



4.i 
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Z't"^!' fr ""7 T,"""* •"'^ •""'^ part of 



Instructional Modtilww 



ansN^J; tit ,h.H«nl *h Th J'^t ^^^'^ ^^'''"^ P'-^^^'t checking the 
answers, the student should read throuah and stuHv .o^h : * . 

modul,... For the .tudenf, benefft! .achVodule begin, wUH a ta^ement T.^ 

^f^rtlnfu n # °' ao'i'oVement of these goale is measured by the 

student s performance on ,the corresponding post-test. The lanouaae lev-l »nrf 
-content of each mpdule is aimed toward the rtudenrseeMng anTt^roduct'o" "o 



Optional Activities 



.t„rt.n?"7h'"^ "° »<="vltle8 intended to provide the 

fi-.^rfK^' i'"k?PP°'''T">' '° P"-"*"" <=o"t»"t °' the module at a more 
n-depth level. Many of these actlvijies «,gy require teacher participatio^ n 
least in obtaining and preRaringjddTO&nal materials for the student to uttlize ' 

f^^h^..r ^ ^r^" ''''^y ^" • healthy individual seems more appropriate 

a^uSg^Tow^i^^Vi^^^rtiZ™^^^^^^^ 

^.^eT^a^g.^ fiZ^rirtrtarng'^; aTa;;^^:-^ 
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Glottary 



1 



After the last of the modules In the unit is a glossary. This Is 'not Intended 
to be a comprehensive glossary to be used by the student as a dictionary. 
Rather, It Includes the basic terms used In thflt\unlt which are necessary to an 
understanding of the system covered. Those words which appear In the modules 
and have been defined In the text are not always defined In the glossary. Some 
of these particular terms have been used in the mo^le because they are 
essential but difficult terms needed to explain the content taught In the unit. 
The student should use the glossary to review the vocabulary essential to the unit 
befor^ taking the post-tests. / 



Post-Tests 

A 

The post-tests are the final assessment, of a student's understanding of the 
material presented in each module. They consist of multiple-choice and 
open-ended questions designed to measure a student's mastery of the goals 
(objectives) stated at the beginning of each module. Each of, the questions hps 
been written to measure an aspect of the skills and/or knowledge that a student 
may be expected to acquire as a result of working through a particular module. 
When a student has finished studying a rpodule, has pursued any chosen optional 
activities, and has reviewed the vocabulary In the glossary, the student should 
take the post-test ^at follows the module. 

' -1. 



SCORING THE POST-TESTS 



previogsly mentioned, the purpose of the post-tests iis to measure 
whether or not a student has mastered the objectives (goals) stated at the 
beginning of each module. Due to the differing lengths of the pqst-tests, the 
variety oJT ways" In which teachers may choose to, utilize these module^, and 
discrepancies among students' previous exposure tb the subject matter, it is not 
practical to set a standard cut-off score on each of the tests that would Indicate 
mattery of the objectives. Rather, .teachers are asked to use thefr profAsalonai 
ludgment Ih Individual bases to determine if a student's performance on a. 
:poit-teit Indicates that he or she has mastered the objectives stated for that 
module. In making this detemjlnptlon, you should consider at least all of the 
following factorsj 



(1) How long is each pott-teat? 

(2) How much Information Is Included In each* module and how complex Is 
the Information, relative to other modules? 

Has the student been exposed to the kind of currlcular material 
before? That Is, has the student been taught the basics of this system 
of the body before? 

i 

Stwuld the entire clasa be required to achieve a certain score In order 
to pass, or should each student be considered Individually? v^hls 
depends on how and with whom you use this module as Instructional 
material.) 

(5) Should the student l?e graded pass/ fall on each post-test-l.e., on 
mastery of each module— or on the unit as a whole? 



(3) 



(4) 



To -facilitate the scoring of post-tests, each student y/lll recorrf his or her 
answers to all the post-tests on oneu separate sheet of paper, you should mark 
each answer correct or Incorrect, then give the student a "pass" or "fall" on each 
module, ot on the unit as a whole. . 

■■' . < 

Because of the subject matter, responses to o^en-endpd questions may vary 
slightly from those listed below, but these responses may also be acceptable. 
Again, In these cases Instructors are asked to use their profesalonal judgment- to 
determine If a response ls correct. 

I 

Use the following list of answers to questions on the post-teste to grade 
your students' papers. ^ , 



ANSWERS TO THE DIGESTIVE SYSTEM POST-TESTS 



Module/Question 



Correct Response 



Introduction to the 
Digestive System: 



2 
3 
4 
5 



B — small intestine 
E — stomach 
C -r- appendix 
D — esophagus 
A - liver 

G — large intestine 

mouth (orert cavity.) 

B 

D 

C 



AUmentAry Tract: 



digestion, absorption, 
elimination 



2 
3 
4 
5 
6 
. 7 
8 
9 
10 
11 
12 
1 13 
14 
15 
16 
.17 
18 



D 

pharynx 

B 

A 

B 

-D 
D 

B 

A. 
C 

villi 
A 

duodenum, jejunum, ileum 

C 

D 

large intestine 
B 



Moduie/Queition 



Correct Retponte 



Accessory Organst 

1 
2 
3 
4 
5 
6 
7 
8 



A 
C 
B 

b 

lobes 

O 

A 

liver 



10 



parotid, sublingual, 
submaxillary 

B 



The Utilization 
of Food: 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 

f 11 

12 
13 

^ 14 
15 
16 



chemical, mechanical 

B 

A 

D 

mechanical digestion 

C 

D 

carbohydrates 
stomach 
fatty acids 
D 

C 

metabblism 

D ^ 
A 

D • 
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